L au ra A.E.M. L aan , A n n e m ie k e Th. d en B oer, R a o u l C.M. H e n n ek a m , W illy O. R enier, a n d O eb ele F. B r o u w e r We s tu d ie d th e c lin ic a l a n d E E G -findings in 28 a d u lt p a tie n ts (a g e d 2(M53 y ea rs) w ith A n g elm a n sy n d r o m e (A S). T w en ty -th ree sh o w e d a m a te r n a l c h r o m o so m e 1 5 q ll-1 3 d e le tio n ; in 5, th e d ia g n o s is w a s b a se d o n a c o m b in a tio n o f ty p ic a l c lin ic a l fin d in g s. C om p ared to th e c lin ic a l m a n ife sta tio n s p r e se n t in c h ild h o o d , "c o a r s e n in g " of fa c ia l tr a its (100%), th o r a c ic s c o lio s is (71%), and b e in g w h e e lc h a ir -b o u n d (39%) w e r e fo u n d m o re fr e q u e n tly .
IN T R O D U C T IO N
Since the first description of A ngelm an syndrom e (AS) by A ngelm an [1965] , m ore th a n 400 cases have been reported. M ost stu d ies h av e described AS in in fancy or childhood, an d only a few have m entioned ad u lt AS p a tien ts [W illiam s a n d F rias, 1982; B jerre et al., 1984; W illiam s e t a lM 1989; G anji and D uncan, 1989; M agenis e t al., 1990; Im aizu m i et al., 1990; K irkilionis et al., 1991; J a y e t al., 1991; M atsum oto e t al., 1992; C layton-Sm ith, 1993; S m ith e t al., 1994; B untinx et al,, 1995] , L ittle is know n about the evolu tion of the clinical sym ptom s into adulthood. H ere we
PATIENTS AND METHODS
All know n a d u lt AS p atien ts from eight institutions for th e m e n tally disabled (total num ber of residents: 3,961) w ere in clu d ed in th e stu d y AS p atien ts were identified as such by th e prim ary physician of these in stitutions. E ach p a tie n t was personally exam ined by th e first au th o r, a n d a detailed clinical history was tak en . A clinical d a ta system for each of these patients was com pleted (Table I) . Epileptic seizures, if present, were classified according to the Commission on Classi fication an d Term inology of th e In tern atio n al League A gainst E pilepsy [1981] , The frequency and type of seizures w ere described and noted by th e n u rsin g staff in clinic records, a n d explained in a personal interview to th e first author. All EEG exam inations perform ed in th ese p a tie n ts w ere reviewed by the first author. Cyto genetic or m olecular studies or both had been per form ed in all p a tie n ts. In patients w ithout a proven chrom osom e 1 5 q ll-1 3 deletion th e diagnosis w as con firm ed clinically by a t least two of th e authors, using th e criteria described by W illiams et aL [1995] .
RESULTS
Tw enty-eight p a tie n ts (12 females, 16 males; mean ;e, 32 years; ra n g e, 20-53 years) entered th e study. A chrom osom e 1 5 q ll-13 deletion of m atern al origin, determ ined by R F L P analysis or cytogenetic analy sis, w as found in 23 patients. The other 5 showed no deletion. No case of p atern al u n ip aren tal disomy w as found. T he m a in clinical findings of the ad u lt AS p a tie n ts are com pared to those found in children [Cl ay ton-S m ith, 1993] , and are sum m arized in Table I . T here was no difference of clinical findings betw een the p a tie n ts w ith an d w ithout a chromosome 1 5 q ll-1 3 deletion.
F a ce
F acial ch aracteristics in th e adult cases were more pronounced th a n in children. Exam ples are reported in F ig u res 1-3. A m a rk e d prognathism , w ith pointed chin an d m acrostom ia, w as found in all patients; th e lower lip w as more pronounced th a n in childhood. The tongue p ro tru d ed in 2 0 of 28 patients. Two patients, aged 36 and 37 years, respectively, showed a keratoconus. In both patients this was diagnosed a t age 25 years. P er sistent eye-rubbing was observed in both patients. None of th e others h ad any eye abnorm alities, although the eyes were more deep-set in adult AS patients as compared to children.
B eh a v io r
All 28 patients were of a happy disposition. Parox ysm s of lau g h ter still occurred in 2 2 . Although 93% of patients could display a sad facial expression, crying was only observed in 45%. Most adults (93%) were very curious; th e hyperactivity of childhood had given way to quieter behavior in 50% of the patients. Fifty percent were still hyperactive, b u t to a lesser degree th a n in childhood. All adults were able to concentrate on one activity for a longer period of tim e. Favorite activities were playing in or w ith water, w atching television, and looking a t m agazines. None of the patients has ever been able to speak more th a n a few words, b ut 86% could, to a certain extent, express th eir will nonver bally, using gestures (Table II) . They could be quite stubborn. Their receptive ability was sufficient to allow them to understand simple commands, especially "everyday-life" situation-bound commands, supported nonverbally. Eighty-five percent were capable of per forming simple tasks, such as handling a spoon or a fork or helping to (un)dress themselves (50%). Sixteen patients became (clock-)toilet trained by day, and 3 of 28 patients also by night.
N eurological F indings
All patients were severely mentally retarded. They walked with a slow, stiff, awkward gait and w ith the characteristic posture of raised arms with flexed w rists and elbows. They frequently flapped th eir hands when excited or while walking. Walking had become more dif ficult as they grew older; 11 patients had become wheel chair-bound. Thoracic scoliosis was found in 20 of 28 patients at examination in the standing position (71%); this represented 92% of female AS patients and 56% of m ale patients. In 5 cases (4 females), the scoliosis ne-
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E p ile p tic S eizu res
Three patients h ad never h ad an epileptic seizure. None had a deletion of chromosome 1 5 q ll-1 3 . Two other patients, aged 21 and 45 years, had been seizurefree w ithout antiepileptic drugs (AEDs) for 14 and 5 years, respectively. In 23 patients (82%), epileptic seizures h ad started in infancy or childhood and had continued into adulthood. The seizures consisted of my oclonic seizures (3 patients), atypical absence seizures (6 patients), or a combination of the two (4 patients); a combination of atypical absence seizures and tonicclonic seizures (2 patients); a combination of myoclonic seizures and tonic-clonic seizures (1 patient); atonic seizures (1 patient); tonic-clonic seizures (1 patient); and three or more different seizure types (5 patients). B est results were obtained w ith m onotherapy using valproic acid (4 patients), phénobarbital m onotherapy (1 patient), a combination of valproic acid or phénobar bital w ith benzodiazepines (3 patients), or ethosuximide (5 patients). The other patients used different combinations of AEDs. In 4 patients, the frequency and duration of epileptic seizures became worse in adult hood. Adding another antiepileptic drug (ethosuximide) resulted in fewer seizures in 2. Three patients had become seizure-free on AEDs; decreasing the dosage h ad led to recurrence of seizures. One patient, w ithout AEDs, h ad atypical absence seizures.
EEG F indings
EEG studies had been performed in 26 of 28 patients (total, 107 EEGs; 49 EEGs in adulthood). In 7 patients, EEGs were only obtained in childhood. A review of the EEGs obtained in adult patients showed th a t EEGfindings typical of childhood AS, such as large am pli tude 4-6/s slow-wave activity, were not present. The EEGs of those patients for whom both childhood and adult data were available (n = 19) dem onstrated a m at uration of background activity from childhood into adulthood. Rhythmic triphasic 2-3/s delta activity of high am plitude (200-500 /¿V), mixed with spikes or sharp waves w ith a maximum over the frontal regions, was seen in 40 of 49 adult EEGs (19 patients); th is activity was present in 49 of 58 childhood EEGs. This p attern was seen continuously in the EEGs of 3 adult AS patients and interm ittently in 14. Two patients did not show this typical pattern (only one EEG of each could be examined), although they still have epileptic seizures. The EEGs from the 5 patients without a dele tion of chromosome 15 (3 had never had an epileptic seizure) also showed this pattern.
DISCUSSION
The most prom inent findings in our group of adult AS patients, compared to those reported in children [Clayton-Smith, 1993] , are the typical AS face, w ith more pronounced traits, thoracic scoliosis, and de creased mobility. In addition, we found a persistence of epileptic seizures despite AED treatm ent, and charac teristic EEG phenomena in most patients. A sim ilar coarsening of facial traits with increasing age has been reported by other authors [Buntinx et al., 1995] . The cause of the coarsening of the face is unknown. It was found in patients both with and without chronic AED use. Paroxysms of laughter still occurred, although less frequently th an in childhood. Many patients used sim ple gestures to communicate rather than speaking. Vi sual problems were seen in 2 patients with a keratoconus, as described in 2 other cases [Williams and Frias, 1982; Bjerre et al., 1984] . The keratoconus ap pears to be related to persistent eye-rubbing over the years, as was the case in our patients. This has been re ported by other authors [Koenig and Smith, 1993] .
Scoliosis was a major problem in 71% of the adult AS patients. Clayton- Smith [1993] and Buntinx et al. [1995] reported scoliosis in 11% and 38.8% of th eir p a tients, respectively, mostly children. Scoliosis tended to increase in adolescence and adulthood [Clayton-Smith, 1993; Buntinx et al., 1995] . It is not known w hether scoliosis is related to the hypertonicity generally found in these patients. Loss of ambulation does not seem to be a causative factor, as scoliosis was found in both am bulatory and nonambulatory patients. A scertainm ent bias seems not to play a role in our study group w ith re spect to the high prevalence of scoliosis, as nearly all Dutch AS patients are institutionalized a t a relatively young age. Perhaps early recognition and physiother apy m ight prevent orthopedic intervention in these pa tients. Walking difficulties were found in many adult patients, due to ataxia, severe scoliosis, or limb hyper tonicity.
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A lthough epilepsy h a s been described in some in d i vidual a d u lt cases [W illiam s a n d F rias, 1982; B jerre e t al., 1984; W illiam s e t al., 1989; G anji and D uncan, 1989; Im aizum i e t al., 1990; K irkilionis e t al., 1991; J a y e t al,, 1991; M atsum oto et al., 1992; S m ith et al., 1994; B u n tin x e t al., 1995], g en erally it h a s been sta te d th a t epileptic seizure activity d ecreases a fte r adolescence [C layton-Sm ith, 1993; B u n tin x e t al., 1995] . We found, however, th a t 82% of a d u lt A S p a tie n ts still suffer from epileptic seizures. It w as re m a rk a b le th a t 3 p a tien ts w ith o u t a chrom osom al deletion d id n o t have epileptic seizures. In c o n tra st to Boyd e t al. [1988] , we also found characteristic E E G p h en o m en a in a d u lt AS p atien ts.
This study describes th e clinical course of AS from childhood into adulthood. I t aim s a t im proving recogni tion of a d u lt AS p a tie n ts in in stitu tio n s for th e m en tally retard ed .
